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Abstract 

Studies that explore pedagogical content knowledge (PCK) in the field of mathematics education date back 
to the turn of the century in Turkey. In recent years, studies on PCK have gained momentum. Master’s theses 
and doctoral dissertations have been written on PCK. In this context, there is a need to analyze the studies 
on PCK in Turkey to discover the dominant trends and to determine the gaps in the field. Understanding the 
current situation is important and essential for researchers in this field. Thus, this study analyzes PCK studies 
in the field of mathematics education in Turkey by using the meta-synthesis approach. As part of this study, 
56 studies, which include 24 dissertations, 27 articles, and five proceedings all published between 2004 
and 2015, have been analyzed. These studies were analyzed thematically and methodologically. Analyses of 
these works revealed that most of the studies had concentrated on determining the existing PCK of teacher 
candidates and that the most extensively studied PCK components were knowledge about students and 
knowledge of teaching strategies and representations. In addition it was found that qualitative approach was 
dominant methodology of these studies and algebra was the mostly studied mathematical context. 
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Existing studies conducted on education have aimed to contribute to educational 
reforms by focusing mostly on students. Both in Turkey and throughout the world, 
further studies are required to analyze teachers in addition to students, particularly 
teachers’ knowledge base needs further investigation. Educational research should 
not necessarily be associated only with those conducted by collecting data in the 
field. Meta-synthesis studies that offer general outlooks on previous studies are also 
required in the field of education. To address this gap in the literature, this article aims 
to analyze studies in Turkey that have investigated pedagogical content knowledge 
(PCK) in the field of mathematics education. 

The concept of pedagogical content knowledge was first introduced by Lee S. 
Shulman at the annual meeting of the American Educational Research Association in 
1985. Shulman (1986) argued that there was an imbalance between content knowledge 
and general pedagogical knowledge and that no relation had been established between 
these two types of knowledge; he described this deficiency as the missing paradigm. 
With an effort to eliminate this deficiency, Shulman (1987) defined PCK as the 
special combination of content knowledge and pedagogy. Shulman conceptualized 
PCK in two categories. The first category is the knowledge of teaching strategies and 
representations that suggest how to organize, represent, and adapt the subjects that 
are taught. The second category is the knowledge of students’ subject understanding 
at different levels. These two components are the unique professional expertise of 
teachers who act as the bridge connecting content and pedagogical knowledge. 

Despite the fact that Shulman’s conceptualization of PCK is considered a cornerstone 
in the literature, he was later criticized by scholars working in this field. Depaepe, 
Verschaffel, and Kelchtermans (2013) collected the criticisms directed at Shulman’s PCK 
model under five categories. The first was the lack of a theoretical and empirical basis for 
the presence of PCK as a separate category in the knowledge base of teachers. The second 
was related to his static view of PCK as a type of factual knowledge that could be acquired 
and applied independently from the classroom context. The third criticism arose from the 
concern of researchers about the possibility of theoretically and empirically distinguishing 
PCK from content knowledge. The fourth was that Shulman conceptualized PCK in a 
very narrow framework under two categories. The fifth one relied on the argument that 
PCK cannot be nonnative, as it can vary according to culture. 

In accordance with the criticisms in the literature, several scholars from different 
subject areas restructured Shulman’s PCK model in different ways in an attempt to 
clarify the borders between PCK and other types of knowledge. In this context, the 
first studies on PCK were conducted by Shulman’s colleagues (Grossman, 1990; 
Marks, 1990). Grossman, one colleague of Shulman, expressed PCK, which Shulman 
had framed too narrowly, by widening it. Grossman (1990) divided PCK into four 
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components: (a) knowledge of students’ understanding, (b) knowledge of teaching 
strategies, (c) knowledge of teaching purposes, and (d) knowledge of curriculum. 
Grossman expanded Shulman’s PCK model by adding knowledge of teaching 
strategies and knowledge of curriculum as separate components in PCK. 

Marks (1990), another colleague of Shulman, divided PCK into four components in 
light of his empirical study’s findings: (a) knowledge of subject matter, (b) knowledge 
of students’ understanding, (d) knowledge of teaching media, such as materials, books, 
and so on, and (d) knowledge of teaching processes. Marks argued that these four 
components were not independent from each other but that they intensively interacted 
with each other. He advocated his argument, expressing that a mathematics teacher, 
when deciding whether or not the examples of mathematical operations in a course 
book are sufficient, reflects to a certain extent his/her knowledge of media for content 
education, knowledge of teaching processes, and knowledge of students’ content 
comprehension. The empirical studies of Marks attempted to support Shulman’s model 
of teacher knowledge that had been established on theoretical bases and assumptions. 
He attempted to eliminate the deficiency in the literature through his empirical findings. 

Numerous studies were conducted after 1990 in order to conceptualize PCK in 
different subject areas (Ball, Thames, & Phelps, 2008; Cochran, DeRuiter, & King, 
1993; Gess-Newsome, 1999; Hill, Ball, & Schilling, 2008; Hill, Rowan, & Ball, 
2005; Magnusson, Krajcik, & Borko, 1999; Park & Oliver, 2008; van Driel, Verloop, 
& de Vos, 1998). These researchers attempted to conceptualize PCK through various 
components or approaches on the basis of Shulman’s definition, as had Grossman and 
Marks. Among them, Cochran, DeRuiter, and King (1993) argued that the concept 
of knowledge did not have a dynamic structure and was also not in line with the 
structuralist approach; additionally, they rephrased pedagogic content knowledge 
as pedagogical content knowing and claimed that pedagogical content knowing has 
a dynamic nature that becomes more effective with each new experience gained 
by teachers. Cochran et al. (1993), different from other researchers, defined PCK 
(pedagogical content knowing) in their own terms under four components, expanding 
the frame of the concept: pedagogical knowledge, content knowledge, knowledge of 
students’ characteristics, and knowledge of the learning environment. 

Gess-Newsome (1999), a researcher who re-conceptualized PCK differently, explained 
the structure of knowledge that teachers should possess by revealing two fundamental 
structures: the integrative model and the transfonnative model. The integrative model 
encompasses the intersection of content, pedagogical, and contextual knowledge that are 
combined by the teacher during the course of teaching. As each component maintains its 
own character, PCK is not present. As for the transformative model, it expresses a new 
knowledge category encompassing the synthesis of these three knowledge categories. 
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Content knowledge, pedagogical knowledge, and contextual knowledge are synthesized and 
transfonned into PCK. The researcher referred to an analogy from chemistry in explaining 
the difference between these two models. When two substances are mixed, the outcome 
is a mixture or a compound. In the mixture, the substances come together without losing 
their chemical properties and can be separated by physical means. Similarly, categories 
of knowledge come together in the classroom, without losing their distinct features in the 
integrative model. However, in a compound, the substances lose their chemical properties 
and a totally new substance is formed. Similarly, in the transformative model, a new 
knowledge category, PCK is formed from its constituents as a new concept. 

The most prominent studies on re-conceptualizing PCK in the field of mathematics 
education were conducted by Hill, Ball, and colleagues (Ball, Thames, & Phelps, 2008; 
Hill, Ball, & Schilling, 2008; Hill, Rowan, & Ball, 2005). Taking Shulman’s model 
of teacher knowledge as a reference, Hill, Ball, and colleagues developed a new and 
comprehensive model based on their empirical work results in the field of mathematics 
education. They called this new model the mathematical knowledgefor teaching (MKT). 
This model is divided into two categories: content knowledge and PCK. The category of 
content knowledge consists of three different components: common content knowledge, 
specialized content knowledge, and knowledge of mathematical understanding. The PCK 
category includes three different components: content and student knowledge, content 
and teaching knowledge, and knowledge of the curriculum. MKT has three important 
features that distinguish it from other re-conceptualizations. The first is the development 
of the MKT model based on the results of completely empirical studies. The second is 
the model feature that simplifies the operation of MTK in order to render it measurable. 
The third is that the MKT revealed a positive relationship between student learning and 
teachers’ PCK (Depaepe, Verschaffel, & Kelchtermans, 2013). 

As seen above, PCK does not have a definition or conceptualization that researchers 
agree upon. This lack of clarity on PCK in the literature results from the need to 
clearly identify the subject matter of research and the components that are revealed. 
Whether PCK has a structure specific to each subject (functions, trigonometry, etc.) 
or a more general structure applicable to each course (mathematics, science, etc.) is 
still a dilemma in the literature. The dynamic, complicated, and integral nature of PCK 
makes it difficult for scholars to reach a consensus on the subject. Various scholars have 
focused on different components in their re-conceptualizations (Van Driel & Berry, 
201 0). Despite this general picture of PCK in the literature, PCK was stated to still offer 
the most widely used framework in studies on teacher education. PCK is present in the 
content of articles, dissertations, theses, and courses. Shulman has a very important 
place among referenced authors (Segall, 2004). For this reason, a systematic analysis 
of studies on PCK is important in terms of offering a general picture of the existing 
situation and presenting a guide for researchers who work or who will work in this field. 
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Ay dm and Boz (2012) offer an analysis of PCK studies in the field of science education 
in Turkey, mapping which parts have been studied and what types of deficiencies are in 
the field. Twenty-eight PCK studies in the field of science were analyzed in this study. 
During analysis, the following questions were answered for each study: Who were the 
participants of PCK? Which data collection tools were employed? What were the types 
of studies? In what fields and on which subject matters were the studies conducted? 
Had PCK been taken in the studies as a whole or was it on the basis of its components? 
What were the contexts of the studies? Had a comparison been made between the PCK 
of teacher candidates and experienced teachers? What was the timeline over which 
PCK data had been collected and analyzed? Lastly, what were the significant results of 
the studies? As a result of the analyses conducted under the above-mentioned criteria, 
the majority of studies was concluded to have been conducted with teacher candidates 
within a short period of time and that most of the studies were qualitative case studies. 
Furthermore, the studies were based on components and reported that teachers had had 
insufficient PCK, pedagogical knowledge (PK), and content knowledge. 

In the field of mathematics education, Depaepe et al. (2013) systematically analyzed 
60 articles in order to detennine how PCK was studied and used in other countries and to 
determine its existing trends. The articles were selected from the databases of ERIC, Psyclnfo, 
and Web of Science. The researchers investigated how PCK had been conceptualized in those 
articles, in which countries and on which mathematics subjects PCK had been studied, what 
had been the applied methodologies, what perspectives had been used during the studies, 
and what had been the main results. This systematic analysis showed that Shulman’s model 
had mostly been used in the articles; that the majority of the studies had been conducted 
in the United States; fractions, algebra, and functions had been the most studied subjects; 
and tests had been used in large-scale studies as data collection tools while classroom 
observations, interviews, and document analyses had been employed in small-scale studies. 
In addition, the researchers reported that PCK had been discussed from six different 
perspectives. These were: (a) the nature of teachers’ PCK, (b) the relationship between PCK 
and content knowledge, (c) the relation between PCK and instructional practices, (d) the 
relationship between PCK and student learning, (e) the relation between PCK and personal 
features, and (f) the development of teachers’ PCK. Researchers stated the primary results 
obtained through these perspectives in the articles as follows: There were gaps in the PCK 
of teachers, there was a strong relationship between PCK and content knowledge, PCK was 
necessary for effective teaching, there was a positive relationship between teachers’ PCK 
and student learning, gender had no effect on PCK, providing teacher candidates with an 
education in their native language had a positive effect on PCK, teaching experience had a 
positive effect on PCK, and PCK differed among teachers from different countries. 

Studies that have explored pedagogical content knowledge (PCK) in the field 
of mathematics education in Turkey date back to the turn of the century. In recent 
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years, studies on PCK have gained momentum, and master’s theses and doctoral 
dissertations have been written on PCK. In this context, analyzing studies that have 
been conducted on pedagogical content knowledge according to certain criteria is 
needed to identify any deficiencies or gaps. Determining the current situation is 
important and essential in providing guidance to the studies of those who plan to 
do research on this subject matter. In Turkey, no research has been found to have 
systematically analyzed PCK studies in the field of mathematics education, though 
one systematic analysis of PCK studies in the field of science education had been 
conducted (Aydm & Boz, 2012). This study, which was designed to satisfy the above- 
mentioned need, analyzed studies on pedagogical content knowledge in the field of 
mathematics education, as well as their trends, to identify the gaps and deficiencies. 

This study seeks answers to the following research questions: 

(1) What have been the general thematic features of PCK studies in the field of 
mathematics education in Turkey? 

(a) What was the distribution of PCK studies in terms of the themes examined? 

(b) Which components of PCK were studied more? 

(c) Was PCK taken as a whole or as component wise in these studies? 

(d) Which PCK components were studied together in the studies? 

(e) Which mathematics subjects were preferred in the studies? 

(f) What was the number of topic-specific studies? 

(2) What have been the general methodological features of PCK studies in the field 
of mathematics education in Turkey? 

(a) What were the types and designs of the studies? 

(b) How was the sample profiled in the studies? 

(c) Which data collection tools were used in the studies? 

(d) Which studies used multiple data collection and which used single data 

collection methods? 

(3) What have been the main results of PCK studies in the field of mathematics 
education in Turkey? 
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Method 


Model of the Study 

This study is a meta-synthesis analysis where PCK studies in the field of 
mathematics education in Turkey have been systematically analyzed. A meta¬ 
synthesis study (thematic content analysis) synthesizes and interprets studies that 
have been conducted on the same content by using themes or main templates through 
a critical perspective. Thus, meta-synthesis studies are expected to act as a guide 
for prospective research by analyzing studies conducted in a specific field using 
a qualitative approach to comparatively identify the similarities and differences 
between them (Cable & Sozbilir, 2014). This study is considered as a meta-synthesis 
study because it aims to systematically analyze theses, dissertations, articles, and 
proceedings on the pedagogical content knowledge in the field of mathematics 
education in Turkey to identify the trends of the studies and express the deficiencies 
and gaps therein. 

Data Collection 

The keywords used in the literature search were pedagogical content knowledge, 
knowledge of teaching mathematics, knowledge of subject matter education/teaching, 
and knowledge of pedagogic content matter. Google academic search engine, TUB1TAK 
ULAKBIM Dergipark, EBSCOhost-ERIC, SPRINGER, and ISI Web of Science databases 
were scanned using these keywords. These databases were preferred because many national 
and international journals in the field of educational sciences are gathered in these databases. 
Furthermore, the webpage of YOK National Thesis Center was also searched to access 
the relevant master’s theses and doctoral dissertations. Studies included in this research 
were identified as a result of this search process. The reference lists from these studies were 
also searched to determine any missing relevant studies, which were then included in the 
research. The literature review consists of studies published up to November 2015. 

The Criteria for Data Inclusion to the Research 

Similar meta-synthesis studies (Aydm & Boz, 2012; Depaepe et al., 2013; Kaleli- 
Yilmaz, 2015) were analyzed to determine the criteria to be employed in the selection 
of the studies to be included in the research. The following were used as the selection 
criteria in line with the criterion applied in these studies: (i) The study needs to have 
been conducted in the field of mathematics education in the theoretical framework of 
PCK, (ii) The data of the study needs to have been collected in Turkey or the Turkish 
Republic of Northern Cyprus, (iii) If the data of the study was published in different 
fonnats (thesis, article, or proceeding), the thesis fonnat should be used; if not, the article 
fonnat is preferred; if the article format is not available, its proceedings fonnat should be 
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included in the research, and (iv) inaccessible and partially accessible studies should not 
be included in the study. 

Fifty-six studies in total met the above-mentioned criteria for inclusion in the study. 
Thirteen of these studies were doctoral dissertations, 11 were master’s thesis, 27 were 
articles, and five were proceedings. The list of studies included here is available in the 
appendix. Within the scope of the determined criteria, some studies accessed as a result 
of the search were not analyzed. For example, the data from Kilim’s (2011) study was 
excluded from the research as the author had collected data from a state university in 
South America. Two studies (Isiksal & Cakiroglu, 2008,2011) were excluded from the 
study as they were part of FpksaFs (2006) doctoral dissertation. In addition, because 
Tiimuklii (2005) and Tiirnuklu and Ye§ildere (2007) had used the same data collection 
tools and had the same objectives, only Tiimuklii’s (2005) study was analyzed. On the 
other hand, the study ofYe§ildere-imre and Akko? (2010) was included in the analysis 
in its dissertation format as it was later published as an article in 2012. 

Analysis of Data 

Studies included in the research were first numbered from 1 to 56. These numbers 
were used during the analysis and presentation of the data. Each study was then read in 
detail according to the research problems. The data obtained from each study according 
to the research problems were noted on paper and checked repeatedly. Categories were 
fonned in the frame of the research problems. For example, two categories (teacher 
candidates and teachers) were detennined as a result of the data analysis within 
the scope of the research question, “What is the sample profile in the PCK studies 
conducted in the field of mathematics education?” These two categories were then 
divided into three sub-categories: elementary school mathematics teacher, high school 
mathematics teacher, and classroom teacher. Other data obtained in the frame of the 
research problems were similarly analyzed and categorized. In addition, categories from 
similar meta-synthesis studies (Depaepe et al., 2013; Kaleli-Yilmaz, 2015) were used 
during the formation of categories. For example, under the themes of analyzed studies, 
determination of PCK competences and analysis of PCK development were prepared 
by revising the determination of the categories of TPCK (technological pedagogical 
content knowledge) and analysis of TPCK development from the research of Kaleli- 
Yilmaz (2015). On the other hand, the categories used by Depaepe et al. (2015) were 
used during the preparation of categories under the data collection tools applied in the 
studies related to PCK. The results of the analyzed studies were presented by analyzing 
them from the perspective of their themes. For example, the results obtained from 
studies conducted to determine PCK competence were analyzed together and presented 
under the title of results from the studies conducted with the aim of determining the 
PCK competence. 
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The analyzed data have been presented to the reader as tables along with their 
frequencies. Later, each table was examined from a critical perspective to reveal the 
similarities, differences, and deficiencies. 

Validity and Reliability 

During the data analysis process, the related studies were examined in detail, in 
line with the research problems, by the first author; the data obtained was noted on 
paper, and categories were formed under each research problem. In order to ensure the 
reliability of the codings, the second author independently coded 14 randomly selected 
studies (25% of all studies). Miles and Huberman’s (1994) formula of [Reliability = 
(Agreement) / (Agreement + Disagreement)] was applied to determine the percentage 
of compromise between the authors. The reliability coefficient was calculated as 0.87 
as a result of the analyses of the categories. The two authors agreed upon codings for 
which they could not agree before by analyzing them together once again. For example, 
the first author placed Study 6 under the category of analysis of the relationship between 
PCK and different variables according to its theme, while the second author placed the 
same study under the category of explanation of PCK structure. Later, when the two 
authors analyzed the study together, they decided this study should be placed under the 
category of explanation of the PCK structure. In addition, the data collection methods 
and analysis methods were explained in detail to ensure the reliability of the study. 

During the analysis, each study that had been obtained was read and analyzed in 
accordance with the research problems. The data obtained from each study according 
to the research problems were noted on paper and controlled repeatedly. As such, 
it was attempted to minimize the effect of personal biases arising from long term 
interaction with data resources. Such approaches reinforce the validity of the study 
(Yildirim & §im§ek, 2008). 


Findings 

The findings of the analysis have been presented in three parts. In the first part, the 
general thematic features of PCK studies in the field of mathematics education have 
been expressed under three headings: (i) the themes examined in the analyzed studies, 
(ii) PCK components examined in the analyzed studies, and (iii) mathematics subjects 
preferred by the analyzed studies. In the second part, the general methodological 
features of the PCK studies in the field of mathematics education have been presented 
under three headings: (a) types and designs of the studies analyzed, (b) sample 
profiles of the analyzed studies, and (c) data collection tools employed in the analyzed 
studies. The third part expresses the important results of PCK studies in the field of 
mathematics education. 
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What Were the General Thematic Features of PCK Studies in the Field of Mat¬ 
hematics Education in Turkey? 

This section presents in detail the themes discussed in the analyzed PCK studies, 
the PCK components that were discussed, and the mathematics subjects that were 
preferred in the analyzed PCK studies. 

The themes examined in the analyzed studies. When the research questions and aims 
in the PCK studies were analyzed, it was revealed that the studies organized around five 
themes: (a) determination of PCK competences, (b) examination of PCK development, 
(c) examination of the relationship between PCK and other variables, (d) scale/test 
development studies on PCK, and (e) explanation of the PCK structure (Table 1). 


Table 1 

The Themes Discussed in the Analyzed Studies 

Theme / Study Code 

1*. 4*. 5, 10, 12, 13, 14*, 17, 19, 20, 21, 

Determination of PCK competences 32 22, 26, 27, 32, 34, 35, 36, 38, 40*, 42, 43, 

44, 45, 47, 48, 50, 52, 53*, 54, 55*, 56 

Examination of PCK development 11 8,9, 11,25,28,30,31,33,41,46,51 

Examination of the relation between PCK and various variables 8 1*,2,4*,7, 14*, 24, 29, 53*, 55* 

Scale/tests development studies on PCK 4 23, 37, 39, 40* 

Explanation of PCK structure 6 3,6,15,16,18,49 

* Studies 1,4, 14, 40, 53, and 55 are organized under two themes. 


As can be seen in Table 1, 32 of the 56 studies had aimed to reveal the present 
condition of teachers or teacher candidates’ PCK. Twenty-four of these studies (1, 4, 5, 
10, 13, 17, 19,20,26,27, 32, 34, 35, 36, 38, 40, 42,43,44,47, 50, 52, 54, 56) aimed to 
reveal the present PCK competence of teacher candidates. Six of the above 32 studies 
(12, 14, 22, 45, 48, 53) studied teachers, while two (21, 55) studied both teachers and 
teacher candidates. Unlike these studies, the Study 35 compared the current PCK 
competence of mathematics teacher candidates with classroom teacher candidates. 

Eleven studies were designed to examine PCK development. In seven studies (8, 
25, 28, 30, 31, 33, 51) the effect of some content-enriched undergraduate courses 
on PCK were analyzed. In Study 9, the PCK development of teacher candidates 
throughout their undergraduate education was examined. Study 41 aimed to reveal 
the PCK development pattern during both undergraduate education and the active 
teaching period. In Study 11, the opinions of teacher candidates were taken on 
how sufficiently the courses improved PCK during their undergraduate education. 
Different from the others, Study 46 was conducted only with teachers. This study 
examined the effect of in-service training seminars on PCK. 

There were eight studies that examined the relationship between PCK and various 
variables. Studies 1, 2, 4, 7, 24, and 29 examined the relation between PCK and 
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mathematics knowledge. Studies 14, 53, and 55 aimed to reveal the relationship 
between teachers’ professional experience and PCK. 

Four studies were conducted in order to develop a scale or test regarding PCK. In 
Study 37, a scale was developed to determine the perceptions of teacher candidates 
regarding PCK. In Study 23, the structure of scenario-based interview questions used 
in the evaluation of teacher candidates and teachers’ PCK, the way these questions were 
prepared, the way they were used, the types of data obtained through these questions 
were all discussed. Studies 39 and 40 aimed to develop a test whose validity and 
reliability were ensured in respect to the PCK measurements of teacher candidates. 

Six of the analyzed studies aimed to describe the structure of PCK. Three of 
these studies (15, 16, 49) were literature review studies attempting to theoretically 
describe PCK. Other studies (3, 6, and 18) were empirically conducted to describe 
the structure of PCK. 

PCK components examined in the analyzed studies. When the PCK 
components examined in the PCK studies were analyzed, eight different components 
were revealed: (a) knowledge of students, (b) knowledge of teaching strategies and 
representations, (c) knowledge of curriculum, (d) knowledge of measurement and 
evaluation, (e) contextual knowledge, (f) knowledge of mathematical language and 
symbols, (g) knowledge of misconceptions, and (h) beliefs (Table 2). 


Table 2 

PCK Components Examined in the Analyzed Studies 

PCK Component 

/ 

Study Code 



2,4,5, 8, 9, 10, 11, 12, 13, 19,20,22,27, 

Knowledge of students (KS) 

36 

28, 30, 32, 33, 35, 36, 37, 38, 39, 40, 41, 

42, 43, 44, 45, 46, 48, 50, 51, 52, 53, 54, 56 

1, 2, 4, 9, 10, 11, 13, 12, 14, 17, 19, 20, 21, 

Knowledge of teaching strategies and representations (KTSR) 

36 

24, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 

40, 41, 42, 43, 44, 45, 48, 50, 52, 53, 54, 56 

Knowledge of curriculum (KC) 

10 

1,9, 10, 11, 13,20,37,39,40,48 

Knowledge of measurement and evaluation (KME) 

3 

10, 25,48 

Contextual knowledge (CK) 

1 

19 

Knowledge of mathematical language and symbols (KMLS) 

1 

37 

Knowledge of misconceptions (KM) 

1 

37 

Beliefs 

1 

31 


*Studies 15, 16,23, and 49 were excluded from component-based analysis as they were literature review studies. 


As can be seen in Table 2, researchers focused more on knowledge of students and of 
teaching strategies and representations. Ten analyzed studies examined the knowledge 
of curriculum. The components of contextual knowledge, beliefs, knowledge of 
misconceptions, and knowledge of mathematical language and symbols were examined 
only in study 37 and 31. In some studies (3, 7, 18, 26, 29, 47, 55), PCK components 
were not clearly classified. These studies were organized under the concept of PCK as 
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a whole without having stated PCK components. In the PCK studies, analysis of the 
components showed that 14 studies were about one PCK component, while 31 studies 
were related with more than one PCK component (Table 3). 


Table 3 




The Condition of Including PCK Components Together in the Analyzed Studies 

Type 

PCK Components 

f 

Study Code 

The study focused on one PCK 
component 

KS 

KTSR 

KME 

7 

6 

1 

5, 8,22,27,32,46,51 

6, 14, 17,21,24, 34 

25 


KC + KTSR 

1 

1 

The study focused on two PCK 

KS + KTSR 

19 

2,4,12,28,30,33,35,36,38,41, 

components 

42,43,44, 45,50, 52,53,54,56 


Beliefs + KTSR 

1 

31 

The study focused on three PCK 

KS + KTSR + KC 

6 

9, 11, 13,20,39,40 

components 

KS + KTSR + CK 

1 

19 

The study focused on four PCK 
components 

KS + KTSR + KC + KME 

2 

10, 48 

The study focused on five PCK 
components 

KS + KTSR + KC + KMLS+KM 

1 

37 


KS- Knowledge of students; KTSR- Knowledge of teaching strategies and representations; KME- Knowledge 
of measurement and evaluation; CK- Contextual knowledge; KC- Knowledge of curriculum; KM- Knowledge 
of misconceptions; KMLS- Knowledge of mathematical language and symbols 


Preferred mathematics subjects in the analyzed studies. An analysis of the 
PCK studies within the scope of mathematic subjects revealed that the studies were 
divided into two categories. The first consisted of studies conducted in the context 
of a specific subject of mathematics. The second included the studies conducted not 
in the context of a specific subject of mathematics. The first category consisted of 36 
studies, while the second category consisted of 14 studies. Table 4 offers the subjects 
of mathematics explored in 36 studies conducted in the context of a specific subject 
of mathematics. As stated in the Turkish high school mathematics curriculum (grades 
9-12), there are six learning areas in mathematics (MoNE, 2011, p. 13). These are 
logic, algebra, trigonometry, linear algebra, probability-statistics, and fundamental 
mathematics. However, the Turkish high school mathematics curriculum in 2013 
gave three learning areas: numbers and algebra; geometry; data, counting and 
probability (MoNE, 2013 a). In the Turkish secondary school mathematics curriculum 
(Grades 5-8) there are five learning areas: numbers and operations, algebra, geometry 
and measurement, data processing, and probability (MoNE, 2013b). As can be 
seen from these classifications and names of learning areas, there is no consensus 
among programs. As such, we decided to use fundamental mathematics, algebra, 
measurement, geometry, trigonometry, and statistics as learning areas. Furthermore, 
instead of learning areas, we used the term field. In this way we sought to give a more 
detailed and clear picture of subjects explored in PCK studies. The results of this 
categorization can be seen in Table 4. 
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Table 4 



The Subjects of Mathematics Addressed in Topic-Specific PCK Studies 


Field 

/ Subject 

/ Study Code 


Limits and Continuity 

2 10,26 

Fundamental Mathematics 

6 Definite Integral 

1 5 


Derivative 

3 6,8,25 


Number Patterns 

2 17,28 


Equations, Identities and Inequalities 

2 42*, 54 


Fractions 

5 4,33,44,50,56 


Numbers 

2 32,41 

Algebra 

20 a/0, a 0 , 0! 

1 14 


Concept of Equality 

1 38 


Operations 

3 18,34,36 


Functions 

3 12,19,42* 


Variable 

1 1 

Measurement 

3 Length, Space and Volume 

3 27,39,48 


Solid Substances 

4 13,20,43,52 


Circle 

1 21* 

Geometry 

7 

Quadrilaterals 

1 45 


Slope of a line 

1 55 

Trigonometry 

i 

1 21* 

Statistics 

i 

1 40 


Studies 15, 16, 23 and 49 were excluded from this analysis as they were literature review studies. Studies 
11 and 37 were not conducted in the context of a specific subject as they aimed to identify the opinions and 
perception of teacher candidates in respect to PCK. 

* Studies 21 and 42 were prepared in the context of two subjects. 


As can be seen in Table 4, the most studied subject of mathematics was algebra in 
the PCK-related studies. Fractions, functions, and operations were the most preferred 
topics within algebra. Of the seven studies conducted on geometry, four were about 
solids, one was on circles, one was on squares, and one was on the slope of a line. Six 
studies were performed on fundamental mathematics in the context of the subjects 
of limit, continuity, derivative, and definite integral. The least preferred mathematics 
subject areas in the PCK studies were measurement, trigonometry, and statistics. 

In each of the 14 studies that were not conducted on a single mathematical subject (2,3, 
7,9,22,24,29,30,31,35,46,47,51,53), different mathematical subjects were examined 
together. In such studies, open-ended questions or scenarios were used as data collection 
tools. Each of these open-ended questions and scenarios were prepared on a different 
mathematics subject. In such studies, the subject of algebra was mostly preferred. 


The General Methodological Features of PCK Studies in the Field of Mathema¬ 
tics Education in Turkey 

This section explains in detail the types, designs, sample profiles, and data 
collection tools of the analyzed PCK studies. 
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Types and designs of the analyzed studies. When PCK studies in the field of 
mathematics education were analyzed according to their types and designs, they were 
classified under the categories of qualitative method, quantitative method, literature 
review, mixed method, and unspecified. Table 5 represents the distribution of studies 

analyzed under these categories. 



Table 5 




The Types and Designs of the Analyzed Studies 



Study Type 

Study Design 

/ 

Study Code 


Case study 

26 

3, 4, 7, 8, 9, 10, 11, 12, 13, 17, 19, 20, 25, 26, 

27, 28, 32, 43, 44, 45, 46, 48, 50, 52, 54, 56 

Qualitative 

Action study 

1 

30 


Grounded Theory 

1 

38 


Unspecified 

6 

22,29,34,36,21,53 


Survey 

3 

40,41,47 

Quantitative 

Experimental method 

1 

33 


Comparative 

1 

35 

Literature Review 

- 

4 

15, 16, 23,49 

Mixed method 

- 

4 

1, 14,39,42 

Unspecified 

Unspecified 

9 

2, 5, 6,18, 24,31,37,51,55 


As can be seen in Table 5, 34 out of 56 PCK studies in the field of mathematics 
education adopted the qualitative research approach. The most frequently used 
qualitative design in these studies was the case study. The action research and grounded 
theory were preferred in just one study. No study design was specified in six qualitative 
studies. Five studies were designed according to the quantitative research approach. 
Surveys were used in three of these studies, while each of the experimental methods 
and comparative methods was used in only one study. The mixed method, composed 
of both qualitative and quantitative approaches, was preferred in four studies. Another 
remarkable finding of the analyses on PCK studies according to their types and design 
was that the type and design were not stated in nine studies. On the other hand, four 
studies were organized as review studies regarding PCK. 

Sample profiles of the analyzed studies. When the sample profiles of the studies 
regarding PCK were examined, two different participant profiles (teacher candidates 
and teachers) appeared. The sample profiles of the teacher candidates and teachers 
were divided into three categories: elementary school mathematics teacher, high 
school mathematics teacher, and classroom teacher. Table 6 presents the distribution 
of the studies analyzed under these categories. 
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Table 6 

Sample Profiles of the Analyzed Studies 
Sample Profile / Type 

Elementary school mathematics teacher 

Teacher . _ 

45 

candidate High school mathematics teacher 

Classroom 

Elementary school mathematics teacher 
Teacher 12 High school mathematics teacher 

Classroom 


/ Study Code 

2,4,17,24*, 27,28,31,32,35* 37*, 38, 
21 39,40,41 *,42,43,47,50,52,54,55* 


, . 1,5, 6, 7, 8, 10, 11, 13, 19, 21, 25, 26, 

14 

37*, 51 

10 9, 20, 24*, 30, 33, 34, 35*,36, 44, 56 
7 3, 29, 41*, 45, 48, 53, 55* 

4 12,14,22,46 

1 18 


As Studies 15, 16, 23, and 49 were literature review studies, they were excluded from this analysis. 
* In Studies 24, 35, 37,41, and 55, two different sample profiles were studied at the same time. 


As can be seen in Table 6, the sample profile was composed of teacher candidates 
in 45 of the PCK studies. Among the teacher candidates, elementary school 
mathematics teacher candidates were studied most frequently. The sample profile 
was composed of teachers in 12 studies. Among teachers, most of the data were 
collected from elementary school mathematics teachers. Among the studies in 
which the sample profile was composed of teachers, the duration of the professional 
experience in Studies 29 and 41 were not stated, while teachers with professional 
experience between 1 and 25 years formed the samples of the other studies. 

Data collection tools in the analyzed studies. The analysis of the PCK studies 
in the field of mathematics education in terms of data collection tools revealed six 
categories (interview, questionnaire, document, observation, video recording, and 
test). Table 7 presents the distribution of the studies under these analyzed categories. 


Table 7 



Data Collection Tools 

in Analyzed Studies 

Data Collection 
Tools 

/ 

Study Code 

Interview 

36 

1, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 17, 18, 19, 20, 21, 26, 27, 28, 29, 30, 32, 36, 38, 39, 

40, 42, 43, 44, 45, 46, 48, 51, 53, 54, 55 

Questionnaire 

25 

1, 2, 4, 11, 14, 22, 24, 25, 29, 31, 32, 33, 34, 35, 36, 37, 41, 43, 44, 47, 48, 50, 51, 

52, 56 

Document 

23 

3, 2, 5, 6, 7, 8, 9, 10, 13, 19, 20, 21, 26, 27, 28, 30, 31, 38, 45, 46, 48, 51, 55 

Observation 

15 

3,9, 10, 17, 19, 20,21,26, 27,30,31,45,46, 48,54 

Video recording 

6 

5, 6, 13, 18,28,55 

Test 

8 

6, 7,9, 10, 19,39,42,47 

As Studies 15, 17, 23, and 49 were literature review studies, they were excluded from this analysis. 


As can be seen in Table 7, the interview was the most frequently used data 
collection tool in the studies. The interviews were generally conducted on scenarios 
that reflected the way students think (1, 3, 4, 9, 10, 12, 13, 19, 20, 27, 29, 32, 38, 53), 
course schedule as prepared by the participants (5, 6, 7, 8, 9, 21, 26, 28), or teaching 
practices of the participants (9, 13, 17, 18, 21, 26, 28, 30, 45). Another frequently 
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preferred data collection tool by the researchers was questionnaires. In 25 of the 
analyzed studies, questionnaires were used to collect data. The questionnaires were 
composed of scenarios reflecting a scene from the classroom environment or the 
thinking styles of students along with open-ended questions related to these scenarios 
(1,2,4, 14,22,24,29, 34, 35, 36,41,43,44,48, 50, 52, 56). In 23 studies, documents 
were used as a data collection tool. The researchers used course schedules (5, 6, 
7, 8, 10, 13, 19, 21, 26, 27, 28, 30, 31), observation notes (3, 9, 10, 19, 26, 27, 30, 
31, 45, 48, 55), instructional notes (5, 6, 8, 13, 33), diaries (38, 46), and interview 
notes (10, 20, 38) as documents. In 15 of the analyzed studies, observation was the 
preferred method for collecting data. In 12 of these studies, observations were video 
recorded, while the other three were not video recorded (3,31, 45). In six studies, the 
video recording method was used without observations. In these studies, the micro¬ 
teaching activities of teacher candidates or their teaching practices within the scope 
of the teaching practice course were recorded. Tests, which were less preferred by 
the researchers for collecting data, were prepared without item analysis to determine 
content knowledge in five studies (6, 7, 9, 10, 19). In Studies 39, 40, and 42, tests 
were developed that proved their validity and reliability in terms of measuring PCK. 
In Study 47, item analyses were performed by adopting a 32-question performance 
test that included 23 mathematical knowledge test questions and nine pedagogical 
mathematical knowledge questions into Turkish within the scope of collecting data 
under the Teacher Education and Development Study in Mathematics (TEDS-M). 

In 38 studies analyzed (1-10, 13, 17-21, 26-33, 36, 38-40, 42-48, 51, 54, 55), two 
or more data collection tools were used together. In these studies, data collection 
tools such as interviews, observations, and documents were generally used together. 
In 14 studies (11, 12, 14, 22, 24, 25, 34, 35, 37, 41, 50, 52, 53, 56), a single tool was 
used to collect data concerning PCK. 

Main Results Obtained by PCK Studies in the Field of Mathematics Education 
in Turkey 

The results obtained in the PCK studies are examined in detail and presented 
below under the headings composed of analyzed studies’ themes. 

Main results obtained by studies conducted to determine PCK competences. 

The studies investigating PCK competences revealed that teachers have PCK gaps, 
and their competence was not at a sufficient level (10, 19, 13, 17, 26, 27, 32, 36, 
42, 44, 50, 52, 54, 56). Another common result of these studies was that teacher 
candidates experienced difficulty in determining student misconceptions, and they 
were not capable of eliminating these misconceptions (13, 17, 26, 27, 32, 36, 40, 
42, 52, 54, 56). In the studies investigating teachers’ PCK competences, the variety 
of approaches suggested by teachers concerning the teaching of the subject matter 
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was reported to be few and far removed from conceptual perception, and these 
approaches tended to direct students toward rote learning (12, 14, 53, 48). While 
some studies reported that teachers with different experiences had difficulty in 
detecting and explaining student misconceptions and, moreover, some teachers even 
made mistakes similar to students (22, 53), other studies concluded that teachers were 
very successful in detecting student misconceptions and understood the cognitive 
reasons behind these misconceptions (12, 45). One study (35) compared the PCK 
competences of elementary school mathematics teacher candidates and classroom 
teacher candidates. Elementary school mathematics teacher candidates’ PCK 
competence was determined to be higher than that of the classroom teachers. 

Significant results obtained by the studies examining the development of 
PCK. Studies 8, 25, 28, 30, 31, 33, and 51, which had examined the development of 
PCK, stated that courses whose content was designed to reinforce teacher candidates 
had a positive effect on their development of PCK through reinforcement. Study 9 
found that classroom teachers’ PCK progressively improved during their university 
education. Similarly, Study 41 reported that mathematics teacher candidates’ PCK 
had developed throughout their university education, and this development continued 
during their active teaching period. Study 46 underlined that the in-service seminars 
offered to teachers had contributed to their PCK development. 

Significant results obtained by studies that examined the relation of PCK with 
various variables. The common result of most of the studies that had examined the 
relation between PCK and mathematics knowledge was the close relationship between 
PCK and mathematics knowledge (1,2,4,24,29). The present knowledge of mathematics 
of teachers/teacher candidates was reported to affect their teaching approaches, as it had 
affected their ability to detect student misconceptions. These studies generally concluded 
that the content knowledge of teachers and teacher candidates was not sufficient for 
teaching mathematics, that their understanding of mathematics was at a procedural 
level, and that accordingly, their instructional explanations were also at a procedural 
level. Similarly, teachers and teacher candidates with poor content knowledge were 
reported to have difficulty understanding and analyzing students’ mistakes. Even if few 
in number, teachers and teacher candidates with sufficient content knowledge were also 
stated to have a sufficient level of conceptual pedagogical content knowledge. Contrary 
to this. Study 7 indicated that there was an adverse relation between PCK and content 
knowledge. This study concluded that the teacher candidates with the strongest content 
knowledge had the weakest PCK, while the teacher candidates with the weakest content 
knowledge had the strongest PCK. 

Studies 14 and 55 stated that there was a linear relationship between PCK and 
professional experience. Different from these studies, Study 53 reached the conclusion 
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that no change was observed in the PCK of teachers as they gained professional 
experience over the years. 

The results obtained in the studies about PCK scale/test development. Study 
37, which focused on scale/test activities concerning PCK, developed a valid and 
reliable scale for detecting the perceptions of teacher candidates in respect to PCK. 
Study 39 developed a valid and reliable test to develop the PCK of elementary school 
mathematics teacher candidates in the fields of length, space, and volume. Similarly, 
Study 40 developed a valid and reliable test composed of multiple-choice and open- 
ended questions to measure the PCK of elementary school mathematics teacher 
candidates in the fields of length, space, and volume. 

The results obtained in the studies explaining the structure of PCK. Study 3, 
which had aimed to detennine the qualities of PCK, concluded that teachers’ knowledge 
of basic mathematics and their beliefs concerning teaching and learning mathematics 
had a direct effect on their PCK. Study 6 underlined that previous education was very 
important in the development of PCK. On the other hand, Study 18 reported that 
education practices in PCK were affected by historical, political, institutional, and 
cultural factors. 


Discussion and Recommendations 

This section discusses the results of the meta-synthesis analysis of the 56 PCK 
studies in the field of mathematics education in Turkey. The results obtained were 
compared to those reported by Depaepe et al. (2013) in their international literature 
review study in the field of mathematics education, and the similarities and 
differences between their study and this one have been presented here. Additionally, 
recommendations have been made for future studies to be conducted in this field 
based on the results of this study. 

Approximately 57% of the 56 PCK studies conducted in the field of mathematics 
education were perfonned with the purpose of determining PCK competences. An 
international literature review of PCK studies in the field of mathematics education 
revealed that approximately 26% of the analyzed studies had aimed to determine 
PCK competence (Depaepe et al., 2013). Also, the studies that aimed to reveal the 
current PCK level in Turkey outnumbered the studies in the international literature. 
Another interesting result is that the sample profile of PCK studies that aimed to 
determine PCK competence in Turkey were mostly composed of teacher candidates. 
In only eight studies was the sample composed of teachers, while 24 were composed 
of teacher candidates. Therefore it is stated in the literature that the number of 
studies that had examined the PCK competence of teacher candidates was sufficient. 
Furthermore a common result of these studies was that teacher candidates, lacking 
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a conceptual basis, did not have a sufficient level of PCK competence. It is obvious 
that repeating the current analysis on different samples would not contribute to the 
literature. Working on treatment methods would offer a greater contribution after 
diagnosing the condition. In Turkey, what is required is not the determination of 
the present PCK competences of teachers, but the determination of activities and 
measures that are required to improve their competences. 

Nineteen percent of the analyzed studies were organized so as to examine the 
development of PCK. However, Depaepe et al. (2013) stated in their literature 
review that approximately 55% of PCK studies were aimed towards examining the 
development of PCK. In Turkey, the number of studies that had aimed to reveal the 
present condition related to PCK was high, while the number of studies aimed at 
examining the development of PCK was limited. This was in contrast to what had 
been found in the international literature. In the international literature, the number 
of studies that had aimed to reveal the present condition related to PCK was lower 
than the number of studies that had aimed at examining the development of PCK. The 
sample profile of studies that had examined the development of PCK in Turkey heavily 
consisted of teacher candidates. Only two of the studies that examined the development 
of PCK concentrated on teachers. These results reveal the need for prospective studies 
in this field to concentrate more on teachers. The organization of in-service trainings, 
courses, and workshops are needed in order to enrich the present PCK of teachers. 

The international literature review on studies in the field of mathematics education 
related to PCK reported that studies had examined the relation between PCK and 
mathematics knowledge, instructional practices, student learning, and personal 
features (age, gender, education level, race, and professional experience; Depaepe 
et al., 2013). In Turkey, studies had been conducted to analyze the relations among 
PCK, mathematics knowledge, and professional experience. In Turkey, further studies 
are required on the relationship between PCK and different variables like teaching 
practices, student learning, age, gender, type of high school that was graduated from, 
and education level (Master’s degree, PhD). 

When the PCK components used in the studies were analyzed, the most frequently 
used PCK components in the field of mathematics education in Turkey were knowledge 
of students, knowledge of teaching strategies and representations. This result overlaps 
with the results obtained from the review of international PCK literature. The most 
frequently studied PCK components in the international literature are the knowledge 
of students, knowledge of teaching strategies and representations (Depaepe et al., 
2013). The least studied PCK components in Turkey were contextual knowledge, 
beliefs, and knowledge of mathematical language and symbols. This is also in line 
with the international literature (Depaepe et al., 2013). These components should be 
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included more frequently in future studies. On the other hand, 14 PCK studies in the 
field of mathematics education in Turkey had concentrated on one PCK component, 
while 31 PCK studies had concentrated on more than one PCK component. However, 
no study could be found that had examined all components of the PCK together or 
questioned the relationship between them. 

In Turkey, the most frequently studied mathematics field in PCK studies has 
been algebra. Functions, operations, and numbers were the most preferred in the 
field of algebra. Trigonometry, probability, statistics, integrals, and geometry were 
the least preferred subjects in PCK studies. This result also shows similarities with 
the international literature (Depaepe et al., 2013). Fourteen analyzed PCK studies 
had not included any focus on mathematics subjects. However, as PCK has a topic- 
specific structure, there has been a consensus in the literature concerning the topic- 
specific study of PCK (Loughran et al., 2004; van Driel, Verloop, & De Vos, 1998). 
Topic specific PCK studies would increase the level of the validity of the results. 

An analysis of the research models applied in PCK studies in the field of 
mathematics education in Turkey represented the fact that most studies had been based 
on a qualitative research model. Either quantitative or both qualitative and quantitative 
approaches had been used in a few studies. Another intriguing result of the analysis is 
that some studies, though few in number, were conducted with a quantitative approach 
and on large samples (Studies 39,40,42). This is believed to be a reflection of foreign 
projects which had been conducted with a quantitative approach on large samples, 
namely Learning Mathematics for Teaching (LMT), Diagnostic Teacher Assessments 
in Mathematics and Science (DTAMS), and Cognitive Activation in the Classroom 
(COACTIV). In this context, it is necessary to conduct new PCK studies that use the 
quantitative approach on larger samples. On the other hand, because the research model 
makes up the infrastructure of a study, problem identification and hypothesis writing 
are not independent of the research model. Any mistake in the design of the research 
model can affect an entire study (Erku§, 2013; Karadag, 2010). Another striking result 
is that no research model or design had been stated in nine PCK studies, even though 
employing a suitable research model is very important for conducting research. 

When the sample profiles were examined, approximately 80% of the studies 
worked with teacher candidates. Two primary reasons are believed to be behind these 
results. First, it is easier to access teacher candidates. Secondly, teachers may not 
be interested in such studies. For this reason, measures need to be taken by both 
researchers and relevant authorities so as to ensure that teachers are included in PCK 
studies. On the other hand, academicians were not present in the sample profile of 
the analyzed PCK studies. Undoubtedly, PCK studies on academicians would make 
a significant contribution to the literature. 
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Interviews and documents were preferred more frequently in PCK studies in the field 
of mathematics education in Turkey. This is in accordance with the results obtained 
from the international literature review regarding PCK in the field of mathematics 
education (Depaepe et al., 2013). Due to the complicated nature of PCK, using different 
data collection tools together in PCK studies offers a clearer picture of PCK (Baxter & 
Lederman, 1999). Therefore, different data collection tools were used together in 38 
studies. In studies that used only one tool to collect data, the data had been presented 
more superficially. Another finding about data collection tools is that psychometric tests 
that evaluated PCK in large samples had been developed in recent years, hi Esen’s (2013) 
and Mercimek’s (2013) doctoral dissertations and in Giiler’s (2014) master’s thesis, they 
developed tests whose validity and reliability were tested for the purpose of evaluating 
PCK. The developments of such tests are required in different subjects of mathematics. 

Another result of the PCK analysis in the field of mathematics education in Turkey is 
that there is a lack of common terminology. For example, PCK and its components were 
described differently in different studies. The expressions used for the concept of PCK 
in the analyzed studies are as follows: pedagogical subject matter knowledge (2, 8, 10, 
12, 14, 15, 17, 20, 21, 29, 33, 35, 36, 38,41, 43, 44, 45, 51, 52, 53, 54, 56), knowledge 
of subject matter education (3, 9, 16, 23, 27), pedagogical content knowledge (7, 4, 
19, 21, 24, 32, 48), knowledge of subject matter teaching (26, 46, 49), knowledge of 
mathematics teaching (30, 31), pedagogical mathematics knowledge (47), professional 
subject matter knowledge (55), and knowledge of teaching the subject matter (34, 42). 

The term pedagogical content knowledge is used for PCK in the international 
literature. The use of these different terms in Turkey is an indicator that a common 
language has not yet been developed. Similarly, different terms were used for 
the components of PCK in different studies. To illustrate, the component of PCK 
concerning students was termed as follows in the analyzed PCK studies: knowledge 
about student difficulties (8), knowledge about the concepts that students experience 
difficulties with or misunderstand (10), knowledge of students’ difficulties and 
misconceptions (27), knowledge about students (30, 42), knowledge about students’ 
misconceptions and mistakes (32), knowledge of students and subject matter (36), 
subject matter and student knowledge (39), knowledge of understanding students 
(41), and knowledge of students’ thoughts (46). 

A similar situation has been seen in the international literature. The components of 
PCK concerning students were tenned as follows in the PCK studies that had been 
analyzed: content knowledge and students (Ball, Thames, & Phelps, 2008), knowledge 
of students’ understanding (Grossman, 1990; Marks, 1990; Magnusson et al., 1999; Park 
& Oliver, 2008), knowledge about mathematics related to student cognition (Krauss & 
Blum, 201 2), and knowledge of student learning and conceptions (Van Driel, et al., 1998). 
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A common language has not yet been developed for PCK components in Turkey as it 
has been in the international literature. The lack of a common language in PCK literature 
in Turkey hinders communication between researchers (Aydm & Boz, 2012). The 
development of a common language concerning PCK and PCK components is essential. 
Therefore, necessary actions should be taken by the concerned parties in order to develop a 
common language for PCK in Turkey. 
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